Serine protease inhibitor 2A inhibits caspase-independent cell death.
The release of cysteine cathepsins from the lysosome into the cytoplasm can trigger programs of cell death (PCD) that do not require caspase executioner proteases but instead are mediated by toxic reactive oxygen species (ROS). Here, we show that a cytoplasmic inhibitor of papain-like cathepsins - Serine protease inhibitor 2A (Spi2A) - is required for the protection of cells from caspase-independent PCD triggered by tumor necrosis factor-alpha. In the absence of caspase activity, Spi2A suppressed PCD by inhibiting cathepsin B after it was released into the cytoplasm. Spi2A also directly protected against ROS-mediated PCD, which is consistent with a role in suppressing caspase-independent pathways of PCD. We conclude that inhibition of lysosomal executioner proteases by Spi2A is a physiological mechanism by which cells are protected from caspase-independent programmed cell death.